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EP-ISS - 9001 


1) Answer the questions below for the inductor shown in Figure 1.1 where v L is the 
voltage drop across the inductor and i L is the current through the inductor. 



a) If the current iL is given in Figure 1.2 and it is known that the inductor has 1 mH 
inductance draw a plot of the voltage v L as a function of time. (5 marks) 



b) If the current i L is given in Figure 1.2 and it is known that the inductor has 1 mH 
inductance draw a plot of the energy contained within the inductor as a function 
of time. (5 marks) 

Energy 


c) If the current i L is given in Figure 1.3 and the voltage v L is given in Figure 1.4 
then what is the new inductance L?_ (5 marks) 
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2) In Figure 2.1 the capacitor is initially uncharged. Close the switch and then wait for a 
long while. 



Figure 2.1 

In steady state: 

a) How much energy does the capacitor store? $^3 

b) How much energy has the battery delivered to the circuit? 

c) How much energy has the resistor dissipated?_ 

The following questions do not relate to Figure 2.1 and are worth 2 marks each. 

d) If a resistor is connected across the terminals of a 5 V battery and 6 J of energy 
are dissipated in this resistor in twenty seconds how much energy is required to 
move +6 C of charge from the negative to the positive end of the resistor? 

e) If, in steady state, an inductor has 2 J of energy stored in it how much energy is 

given off in the time -2 C of charge flows from one end of the inductor to the 
other? _ 

f) If 7 C of charge flow through a 5 k£2 resistor in 75 seconds then what is the 
average power dissipated in this resistor during those 15 seconds ? 


(2 marks) 

_ (3 marks) 

(4 marks) 
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3) Consider the two long conductors shown in Figures 3.1 and 3.2. The conductor in 
Figure 3.1 has a 2 mm base, is 2 mm high and is 7.5 km long. The conductor shown 
in Figure 3.2 is hollow (excludes the shaded region) such that the other conductor fits 
perfectly into it. The square conductor in Figure 3.2 is also 7.5 km Ions and is 3 mm 
by 3 mm. 




The conductor in Figure 3.1 is a metal alloy with p = 3.2xl(T 7 Q.m and 

a- 2.1x10 ( c) while the conductor in Figure 3.2 is a different metal alloy with 

p = 9.2xl0 £>m and a = -1.6x10 ' (°c) . The coefficients are relevant to the 
conductors at 20 °C. 


i) What is the resistance of each component at 20 °C r) . 

Figure 3.1 _ (2 marks) Figure 3.2 ______ (2 marks) 

ii) What is the resistance of each component at 5° C? 

Fl ?ure 3.1 _ (2 marks) Figure 3.2_ (2 marks) 

The component in Figure 3.1 is fitted into the hollow opening of the component in Figure 
^•2 ar *d the new coruiguration is left to cool to5°C. The resulting composite component 
is then connected length wise across the terminals of a 15 V battery. 

At the new temperature of 5 °C : 

hi) Flow much current is drawn from the batten'?_ 

iv) What current flows through the outer conducting metal? 

v) What current flows through the inner conducting metal? 


(3 marks) 

_ (2 marks) 

_ (2 marks) 

















This watermark does not appear in the registered version - http://www.clicktoconvert.com 


4) Consider the following circuit: 

12 



Figure 4.1 

(all resistances in Ohms) 
Given / 7 = 0.323293 A and 1 2 = 0.099195 A : 


i) What is the voltage drop across the 10 Q resistor?_ 

ii) What is the voltage V ah l _ (4 marks) 

iii) What is /j?__ (4 marks) 

iv) What is the rate of energy dissipation in the 20 Q resistor? 


(3 marks) 


(4 marks) 
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5) Given the following circuit diagrams: 


tWv—i—VWV 


(all resistances in Ohms) 


-VWv- 


4Wr 

7 

Figure 5.7 
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Figure 5.2 



i) What is the Thevenin equivalent resistance with respect to points a and b for each o 
the circuits: (all resistances in Ohms) 

Figure 5.1)-_ (2 Marks) Figure 5.2)_ (2 marks) 

Figure 5.3)__ (3 marks) 


ii) What is the Thevenin equivalent voltage for the circuit in Figure 5.2? 
_ (5 marks) 


iii) What is the maximum amount of power that can be dissipated in a load resistor 
placed between a and b in the circuit in Figure 5.2?___ (3 mar ^ 
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6) Consider the unknown components A' and >' in the circuit diagram in Fiaure 6 1 his 
known that component A is a resistor and }’ is an ideal battery. 
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Figure 6.1 




If the voltage drop (constant with respect to time) across resistor R, is equal to 1 6 V and 
he polarities marked on the two resistors are correct, then wha, are the values oi each of 
the unknown components. Hint: Answer last three pans first. f 

Component A:_ ) S ■■ (J marks) 

Component }':_ vl (5 marks) 


What is the current through /??? 

What is the current through component A? I., i\ 
What is the current through component Y? 


(1 mark) 
(1 mark) 
(3 mark) 
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7) Given the circuit diagram in Figure 7.1 : 



In steady state what are : 


0 The current through the 4 £2 resistor? 


(2 m nrb o \ 

U i ne energy stored in the inductor? 



in) The current through the 1 C2 resistor? 

Ji 

(2 mnrbc\ 

iv) The cunent through the 5 £2 resistor? 

n 

- 

(2 mnrhc\ 

v ) The energy stored in the 2 fiF capacitor? 


(3 marie?) 

VI; ine voltage drop across the inductor? 


(2 m arise ) 

vn)The voltage drop across the 5 /jF capacitor? 


(2 marks) 
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8 ) 


Given the circuit in Figure 8.1 where C ; and C-> have a 
when the switch is closed. 


charge of Q = 0 at time t = Os 



C, = 6 fiF 
C 2 = 4 jjF 


i) For the purpose of transient analysis reduce the circuit in Fi*ure R 1 m „ k 
one resistor and one capacitor and clearly mark these values on Figure 8.2. (4^)' 


4ny 


“E = 



C = 


Figure 82 

ii) At,. me ' ■ ft-5 w hatis the voltage drop across the capacitor that is shot™ in F.gure 

in) If at any time the charge on the equivalent capacitor in Figure 8 2 is 4 8x W 6 r u 
is the charge on capacitor C, in Figure 8 1 * ,!° C ’ what 

iv) Given the initial condition (Q = Oat t = Os) and the circuit in Figure 8.1 what is the 
charge on capacitor C 2 at a time equal to 2r where r = RC a 

resistance and capacitance in Figure 8.2)?_ (4 ° f ^ 
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Given the circuit shown in Figure 9.1 along with a voltmeter that has internal 
issistance R v = 15 AQ and an ammeter with internal resistance R =5Q. Look for 


simplifications oi approximations before you start vour calculations. 


14 kD 


2kQ 



8kQ 
10 V 


«. What is the voltage drop across the U k£2 resistor, as measured by the voltmeter, 
it the ammeter is used to monitor the current drawn from the 10 V battery? Note 
that both meters are connected to the circuit._ (7 marks) 

’• ^ th , e apmeter measures the current through the 10 £2 resistor what power does 
the 9 V battery deliver to the circuit. In this pan the voltmeter simultaneously 
measures the voltage drop across the 8 kQ resistor?_ (8 marks) 
















This watermark does not appear in the registered version - http://www.clicktoconvert.com 


11 


10) Answer the following questions given that C, and C 2 in Figure 10.1 are two parallel 
plate capacitors with identical dimensions and different dielectric fillers. Remember 
that £ 0 = 8.85xl0~ i: F/m . 



a) 

b) 

c) 

d) 


What is the capacitance of C ; ? n 

What is the charge on C,? , mm L } 

What is the relative dielectric constant of the material that fills the 
between the plates of C\?_ (3 marks) 

What is the charge on C 2 ?_ (3 marks) 


space in 


Use Figure 10.2 for the next part of this question. 



- W\- \N\ - 

Figure 10.2 

e) Given that C, = ? fiF . C 2 =2.5/zF and C, =4pF along with the information 
that the voltage drop across C 2 is 5 Vand the voltage drop across C 3 is 0 V before 
the switch is closed what is the voltage drop across C 2 after the switch is closed 
and the charge is given time to settle?_ (5 marks) 






































